From: Hensley, Dave

To: "mmajor@powerfulcompliance.com"
Subject: Hazard Analysis Formats

Date: Wednesday, March 15, 2017 10:28:00 AM
Attachments: PHA Example.pdf

Hi Mr. Major,

Attached please find a typical hazard analysis format. This format is very commonly used for both
CAA Section 112(r)(1) “General Duty Clause” and 40 CFR Part 68, Chemical Accident Prevention
Provisions “Risk Management Program” compliance. A specific format or method is not required.
However, | think this format can be modified to use with any hazard analysis method and meet Big
Ox’s specific needs. The tables at the end are where the analysis is most unique per facility based on
what equipment and chemicals are in use. Often facilities also use the safety data sheets (SDS) for
the chemicals they produce, store, or handle for the hazard unique to the chemical substance. Big
Ox did show us a SDS for the biogas/methane, however | did not see one for hydrogen sulfide.

Remember what needs done is to show compliance with CAA 112(r)(1). Specifically “to identify
hazards which may result from (such) releases using appropriate hazard assessment techniques,”.

Please feel free to contact me if you have any questions. | am in a training this afternoon 12 pm to 3
pm, but | will be as responsive as | can be.

Dave Hensley

Physical Scientist (Environmental)
Hensley.dave@epa.gov

Chemical & Qil Release Prevention (CORP)

Air & Waste Management Division

U.S. Environmental Protection Agency Region 7
11201 Renner Boulevard, Lenexa, KS 66219
913-551-7768
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1.0 PURPOSE AND SCOPE OF PROCESS HAZARD ANALYSIS (PHA)

The purpose of this project is to assist in updating their process hazard analysis (PHA) for
the entire facility. Future updates will combine these two PHAs into one for the entire facility. This
PHA is required to be revalidated every five years as specified in the Risk Management Program
(RMP) rules found in 40 CFR Part 68 and the Process Safety Management (PSM) rules found in 29
CFR 1910.

The purpose of a PHA is to identify, evaluate, and control hazards in a process. The PHA must be
appropriate to the complexity of the process and must be conducted in a priority order based on the
hazard and potential consequences. The methodology used must be appropriate to determine and
evaluate the hazards and must address the following;:

e Previous process hazard incidences with potential for catastrophic consequences;

e Engineering and administrative controls, and consequences of their failure;

e Stationary source siting;

e Human factors; and,

e Qualitative evaluation of a range of safety and health effects that may result from process
failures.

Use of one (or more) of the following methodologies is acceptable:

e What-If;

e Checklist;

e What-If/ Checklist;

e Hazard and Operability Study (HAZOP);

e Failure Mode and Effects Analysis (FMEA);
e Fault-Tree analysis; or,

e An appropriate equivalent methodology.

Note that PHAs must be revalidated every five years and any reports, updates, recertification, and
documented resolutions must be retained for the life of the process.






Process Hazard Analysis (PHA)-

[Date]

2. OFF-SITE CONSEQUENCE ANALYSIS

OFF-SITE CONSEQUENCE ANALYSIS

Worse-case:

The worse case scenario is a vapor cloud explosion of the largest storage tank at
maximum capacity of propane. The largest tank onsite is gallons, and holds __

pounds of (based on Annex D of EPA’ s Risk Management Program and OSHA
Process Safety Management: List of Regulated Substances). Using RMP*Comp, the distance

to 1 psi overpressure endpoint is ___ miles from the site The quantity released is _____
pounds, the entire contents of the tank. The wind speed assumed is 1.5 m/s, with a stability
class of F and a temperature of 77C. The topography of the site is urban. No passive mitigation
was considered.

Using the LandView 5 program with 2010 Census data, the estimated population in a
___ mile radius of the site is ___. Public receptors within the radius include

Alternative case #1:

The alternative scenario considered is a vapor cloud explosion of propane caused by a
release from a ruptured pipe. The amount of time assumed for the release is __ minutes. The
flow rate is _____ Ib/min. The total release was estimated to be _____ pounds. Using
RMP*Comp, the distance to 1 psi overpressure endpoint is 0.1 miles from the site.

Using the LandView 5 program with 2010 Census data, the estimated population in a

___ mile radius of the site is ___. Public receptors within the ___ mile radius include

Alternative case #2:

The alternative scenario considered is a vapor cloud explosion of _____ caused by a
release from a ruptured pipe. The amount of time assumed for the release is __ minutes. The
flow rate is Ib/min. The total release was estimated tobe ______ pounds. Using

RMP*Comp, the distance to 1 psi overpressure endpoint is ___ miles from the site.
Using the LandView 5 program with 2010 Census data, the estimated population in a
___ mile radius of the site is 0. Public receptors within the ___ mile radius include __
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3.0 PHAMETHODOLOGY

Plaze utilized the Hazard and Operability Study (HAZOP) for this PHA. The HAZOP methodology
utilizes a brainstorming approach where people knowledgeable and experienced in the facility’s
operations evaluate the process for potential release possibilities.

For consistency and to maintain the integrity of ongoing compliance efforts at the Site, this PHA
utilized the selection of “guidewords” and “nodes”. EPA has listed twenty-eight (28)
recommendations from previous studies of flammable release incidents. For a complete listing of
these “guidewords”, refer to EPA’s website. “Nodes” are identified as separate portions of the
batching process. It should be noted that the batching process-specific PHA is already addressed
under a separate stand alone PHA and is consequently omitted from this entire system PHA. Future
updates will combine these two PHAs into one for the entire facility. For the purposes of this PHA,
following are the “nodes” addressed:

Entire System — Buildings 1 & 2;
Storage Tanks;

Truck Unloading;

Propane Piping; and,

Gashouse.
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4.0 HAZARD EVALUATION TEAM

The HAZOP evaluation team consisted of the following personnel:

— Environmental Director — Plaze, Inc.;

— Safety Director - Plaze, Inc. 5

— Operations Manager; and,

— Principal — 4

The team went through the HAZOP on May 31, 2013 at an offsite restaurant near the facility
and, again on June 28,2013 and July 31, 2013 at the same location.
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5.0 HAZOP RISK ANALYSIS MATRIX

FREQUENCY

e

CONSEQUENCE

A
(Frequent;
>1X yr)

B
(Periodical;
1+ times/

C
(Occasional
— likely to
occur

D
(Possible;
not
expected,
but could

E
(Very
unlikely)

decade) during life

‘l of plant)

occur)

I
Catastrophic
(death; $1MM
property damage)

II
Severe
(multiple injuries; 1 2 3 3 4
$100K property
damage)

111
Moderate
(single injury; 2 3 4 4 4
$10K property

damage)

| A%
Slight
(operational only; 4 4 4 4 4
no injuries or
damage)

RISK CODES:

1 — Critical; must be improved

2 — Undesirable; must be improved
3 — Acceptable; with controls

4 — Acceptable as is
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6.0 HAZOP STUDY

Following is the complete HAZOP Study, presented by nodes as follows:

Entire System
Storage Tanks;
Truck Unloading;
Propane Piping; and,
Gashouse.
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7.0 HAZOP SUMMARY AND RECOMMENDATIONS

Following is the HAZOP Summary, which includes a list of corrective actions required from the
PHA.






HAZOP SUMMARY AND RECOMMENDATIONS

Item #

Recommendation

Disposition/
Task
Assignment

Responsible/
Verifying
Person

Progress/
Status/
Comments

Sch.
Comp.
Date

Comp.
Date
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Risk Existing Risk
Item Equip./ Guideword/ Cause Consequence Rank Controls Recommendation Rank
Item Deviation
(o C
ENTIRE SYSTEM — BLDGS. 1 & 2
1.1 ENTIRE Establish training programs to ensure
SYSTEM that the propane system is operated Personnel R
and maintained by wouldnt be 1 New trackt{\r?;ezl m:a”!s plus every
Knowledgeable personnel. trained 4
1.2 ENTIRE Develop and require propane
SYSTEM maintenance personnel to follow
written, standard procedures for . .
maintaining the system. In-house qu":iﬁ’l?r‘:“t I Daily mefhk[:;té ;?::: checked
checklists are used to guide
maintenance personnel while they
execute these procedures.
13 ENTIRE Provide barriers to protect propane Vehicle could
SYSTEM equipment, i.e. lines, valves, and b L Evaluate need for ballards around
p%inpg, o ioact hitp\l‘.gif:ll;or 1 Chain link fence in-place ke Scoess to tanke S pipINg
1.4 ENTIRE Develop and maintain a written
SYSTEM preventive maintenance program and
schedule based on the
manufacturers recommendations for
all of the propane equipment. The
preventative maintenance program
should indude, but not be limited to:
a) pumps
b) control valves
c) LEL meter Equipment .
1)  Yellow level at 20% failure or I PSMiin pI:;z ?J"% :tilgg revised
secondary exhausts on release P
2) Red level — everything is
shut off
d) emergency response equipment,
including:
1) air monitoring equipment
2) level B suits
3) air-purifying respirators.
1.5 ENTIRE Maintain a leak-free propane system,
SYSTEM Investigate all reports of a release Unnoticed ;
and repair all leaks immediately. release 1 Visual verification
1.6 ENTIRE Keep an accurate record of the
SYSTEM amount of propane that is purchased Daily (three times) and monthly
and the amount that is used. Overfill tank I volumes checked. Admin

procedure at 85% capacity






)

Risk Existing Risk
Item Equip./ Guideword/ Cause Consequence Rank Controls Recommendation Rank
Item Deviation
[ F|C
1.7 ENTIRE Ensure that good housekeepin
SYSTEM procedures gre fc»llowedkeep o Poor housekeeping Dse:;t";,"" v Daily walk-through
18 ENTIRE Ensures that propane system lines
SYSTEM and valves are adequately identified Blending of m Bulkhead, tanks and piping
(e.g., by color coding or labeling) by wrong gases labeled
using an in-house system.
19 ENTIRE Property post propane placards and
SYSTEM wamning signs in areas where Ignition source 1 Warning signs and placards
propane is being used or being too close posted on tanks and fence
110 ENTIRE Perlodically inspect all propane
SYSTEM plplrllg for rust andmedoonosion.
Replace all deterio! piping as "
needed. Protect all un-insulated Piping failure m Par: oi;;':gdﬂﬂy au%:;.‘geaned
piping from rust and/or corrosion by andp every other year.
cleaning, priming, and painting with
an ) riate coating.
111 ENTIRE Cany out regular inspections of
SYSTEM emergency equipment and keep
respirators, including air-purifying
and other equipment in good shape; Injury I Inspection proce;!ure ::r
for air-purifying respirators, replace emergency equipme
cartridges as need and check
Iration dates.
1111 ENTIRE Ensure that personnel are trained in
SYSTEM proper use of emergency equipment. Injury I Tralning
1.12 ENTIRE Identify the main shutoff valve and
SYSTEM other emergency Isolation valves
with a large placard so they can be
easlly identified by emergency Unable to Shutoffs and valves 10'd and
responders, in case of an stop/control I redundant (air, manual, and
emergency. These valves should be release themal)
dearly indicated on the piping and
Instrumentation diagram (P&IDs)
and/or flow diagrams.
1.13 ENTIRE Establish emergency shutdown Propane
SYSTEM procedures and Instructions on what solenolds,
g ldo during and after a power motors ;nntlzl | -
flure. pumps Evaluate power shutoff requiring
Immediately m Develop SOP for re-start manual re-start.
shut down in
event of power
outage
1.14 ENTIRE Establish written emergency
SYSTEM procedures and instructions on what
to do In the event of a propane Injury I ERP In-place
release.






Risk Existing Risk
Item Equip./ Guideword/ Cause Consequence Rank Controls Recommendation Rank
Item Deviation )
C F|C
1.15 ENTIRE Regularly conduct emergency
SYSTEM response drills. Members of the
hazmat team should regularly Injury I Annual Drills
participate to sharpen their
emergency response skills.
1.16 ENTIRE Keep plping and instrumentation
Hograms odd )&lgg et Unable to
agrams, ladder diagrams, or single
lines up-h'o—date and Incorporate o:;i:;oﬂlfy k:‘yts I Drawings are current
them into training programs for po
2.1 ENTIRE QE»;E"{:lail-l!sg®(il.ll\|(E
. Shear wfexcess flow valves
SYSTEM Release ! buitt-in
2.2 ENTIRE FLOODS Shear wyexcess flow valves
SYSTEM Release I built-in
2.3 ENTIRE HIGH WINDS/ TORNADOS Shear w/excess flow valves
SYSTEM Release ! buift-in
2.4 ENTIRE LOSS OF ELECTRICITY Pumps, motors,
SYSTEM and solenoids m N/A
e shut down
2.5 ENTIRE LOSS OF UTILITY WATER Loss of fire 1 A
SYSTEM protection N/,
2.6 ENTIRE PROPANE CLOUD
SYSTEM I‘g;’ga;“ed 1 Redundant controls
2.7 ENTIRE FIRE Injury and
SYSTEM damage I Redundant controls
28 ENTIRE LOSS OF PHONE SERVICE Unable to
SYSTEM contact n None
responders
3.1 % Instruments out of calibration Overfill or I Dally readings; gas alarms;
release monthly inspections
3.2 ENTIRE Worker standing on unsupported
SYSTEM piping or small, weak propane line Human error Broken piping m Line s"pmw and
33 ENTIRE Pipe fittings and equipment Human error;-
SYSTEM connections not tight enough when improperly sized Release v Leak checks performed on
installed connections Installation
34 ENTIRE Operator turned wrong valve during Release o
SYSTEM startup or other operation Human error contamination v Tralning and signage
35 ENTIRE Faliing ladder or other heavy
SYSTEM equipment strikes and breaks Human ervor Release m Line supports In-place for piping
propane piping






Risk Existing Risk
Item Equip./ Guideword/ Cause Consequence Rank Controls Recommendation Rank
Item Deviation .
C C|R
36 ENTIRE Overfill of propane storage
SYSTEM equipment Human error Release 1 Admin SOPs, gauges. Add gas alarms (MSA)
37 ENTIRE Propane trapped between closed
SYSTEM block valves Line Failure v Hydrostatic relief valves
38 ENTIRE Employee injury from not wearing
SYSTEM approved safety equipment Human error Injury m Training and appropriate PPE
39 ENTIRE Delivery vehide driver drives off with .
SYSTEM the loading hoses still connected Human error Da:,:g:e‘” m b&ﬁfﬁ;,ﬁ;ﬁgg ;25
3.10 ENTIRE Piping downstream downsized Human esror;
SYSTEM making excess flow valves ineffective improperly sized Release I Sﬁ&d;rgmpw
piping
311 ENTIRE Tools, maintenance spares or other Unable to
SYSTEM storage items prevents proper access | Poor housekeepin: v Good housekeeping practices
to propane contalning equipment PING | access equip 9p
3.12 ENTIRE Control or shutdown valves in hard Slow response
SYSTEM or Impossible places to access Poor equipment Primary emergency shutdowns
d P design to ;\:Itpoﬁ v are easily accessible
3.13 ENTIRE Maintenance man “opens” a propane
SYSTEM line under pressure Human emvor Release m Training and gﬁgdant shut off
4.1 ENTIRE ACCESSIBILITY / AVAILABILITY OF Inspection procedure for
SYSTEM CONTROLS, EQUIPMENT emergency equipment, Training
N/A and appropriate PPE, Primary
emergency shutdowns are easily
accessible
4.2 ENTIRE WORKLOAD AND STRESS
Scheduled breaks, extra breaks
SYSTEM Injury m during excessive heat/cold
43 ENTIRE COMPONENT LABELING Waming signs and placards
SYSTEM posted on tanks and fence,
N/A Shutoffs and valves ID'd and
redundant (air, manual, and
thermal)
4.4 ENTIRE PROCEDURES
Human error or not Injury or
SYSTEM ‘ trained release I SOPs and training
45 gnm'? SABOTAGE THREAT Chaln link fence around tanks -
Injury or I valves and gashouse locked
release during off hours — dusk to dawn
lights
4.6 ENTIRE SAFETY SHOWER, EYE WASH Not working Greater risk of Safety shower & eye wash
SYSTEM property infury b stations In place






Item

Equip./
Item

Guideword/
Deviation

Cause

Consequence

Risk
Rank

Existing
Controls

Recommendation

3

Rank

4.7

OSHA MANDATED SAFETY

Injury

PSM in-place and being updated
- annual training

438

SECURITY

N/A

Chain link fence around tenks -
valves and gashouse locked
during off hours — dusk to dawn

tights

5.1

FACILITY LAYOUT

Injury and
damage

Gashouse piping and tanks
designed to meet NFPA
standards

5.2

PIPING

N/A

Bulkhead, tanks and piping
labeled, Part of monthly audit.
Cleaned and painted every
other year, All drawings being
currently updated, Line supports
in-place for piping, Gashouse
piping and tanks designed to
meet NFPA standards

53

SYSTEM LAYOUT

N/A

Bulkhead, tanks and piping
labeled, Part of monthly audit.
Cleaned and painted every
other year, All drawings being
currently updated, Line supports
in-place for piping, Gashouse
piping and tanks designed to
meet NFPA standards

S4

PIPING LAYOUT

N/A

Bulkhead, tanks and piping
labeled, Part of monthly audit.
Cleaned and painted every
other year, Afl drawings being
currently updated, Line supports
in-place for piping, Gashouse
piping and tanks designed to
meet NFPA standards

5.5

ENTIRE

EQUIPMENT ARRANGEMENT
LAYOUT

N/A

Bulkhead, tanks and piping
labeled, Part of monthly audit.
Cleaned and painted every
other year, All drawings being
currently updated, Line supports
in-place for piping, Gashouse
piping and tanks designed to
meet NFPA standards

5.6

STORAGE

N/A

Inspection procedure for
emergency equipment, Good
housekeeping practices,
Gashouse piping and tanks
desligned to meet NFPA

standards






Risk Existing Risk
Item Equip./ Guideword/ Cause Consequence Rank Controls Recommendation Rank
Item Deviation
F| C|R c
5.7 ENTIRE LOCATION OF PEOPLE RMP/PSM in-place and being
SYSTEM Injury El &% updated
5.8 ENTIRE OTHER BUILDING LOCATIONS Gashouse piping and tanks
SYSTEM N/A designed to meet NFPA
standards
5.9 ENTIRE EMERGENCY STATIONS AND Emergency Response Plan (ERP)
SYSTEM ASSEMBLY AREAS
Injury By L2 and training.
5.10 ENTIRE EMERGENCY EQUIPMENT LOCATION Inspection procedure for
SYSTEM emergency equipment, Annual
N/A Drills, appropriate PPE,
Emergency Response Plan (ERP)
and training
5.11 ENTIRE FIREFIGHTING CAPABILITIES Portable extinguisher Inspection
SYETEM grc:lciedure fa;neme[r%eq;:y Fire suppression in Gashouses 1 &
Fire pl |2 Quipmeent: AU Ditls, 2 will be accomplished ext 3
appropriate PPE, Emergency P ovenny
Response Plan (ERP) and years as Gashouses are replaced
training
5.12 ENTIRE SIGNAGE Bulkhead, tanks and piping
SYSTEM labeled, Warning signs and
N/A placards posted on tanks and
fence, Shutoffs and valves ID'd
and redundant (air, manual, and
thermal)
Theft or
ENTIRE
.13 SYSTEM UGHTING satzz;zgr: o B 14 Dust-to-dawn lighting in place
STORAGE TANKS
B Eypane Tarks: | o:ELURY- LESS FLOIY Excess flow valve Operational el g Daily inspections or operation Install M
g only Sl nstall MSAs in tank farm
6.1.1 Storage Tanks | NO FLOW/ LESS FLOW ” . .
. Injury and/ or Daily inspections or operation A
Pump failure release c|u|4 Sciiioin MSAs in tank farm
6.1.2 Storage Tanks | NO FLOW/ LESS FLOW Dbirictes v Operational el ey None
closed only
6.1.3 Storage Tanks | NO FLOW/ LESS FLOW
Backcheck valve Operational :
ctiick dlosed only E|IV |4 Maintenance inspections
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Risk Existing Risk
Item Equip./ Guideword/ Cause Consequence Rank Controls Recommendation Rank
Item Deviation
C F|C
6.2 Storage Tanks | REVERSE FLOW
Backcheck valve
stuck open Release v Maintenance inspections
6.3 Storage Tanks | MORE FLOW Excess flow valve
failed Release 1 Dally Inspections
6.3.1 Storage Tanks | MORE FLOW
9 Ao Pipe break Release I Daily Inspections
6.3.2 Storage Tanks | MORE FLOW Pump pressure set
too high Release v SOP - Dally start-up
6.4 Storage Tanks | TANK RUPTURE -
g Vehicle impact Fire/ explosion I Chalnlinkfe:;e;ballardsin
6.4.1 Storage Tanks | TANK RUPTURE Hydrostats would bleed off
portion of gas; internal excess
Fire Bxplosion ! flow valve @ bottom of tank
would dose
6.4.2 Storage Tanks | TANK RUPTURE Chain link fence around tanks -
valves and gashouse locked
Sabotage Release v during off hours — dusk to dawn
_lights
6.5 Storage Tanks | MORE TEMPURATURE .
9 Overfilling tank Release 1 Fil gauge;;;efse:sﬁ;rmure
6.6 Storage Tanks | CONTAMINATION Valve/ Fitting Filter screens and Y-strainer in
Debris In line Fallure ! bulkhead
6.6.1 Storage Tanks | CONTAMINATION Wrong material in Labels; placards; training &
tank Operational v SOPs
6.7 Storage Tanks | RELIEF VALVE FAILURE Valve/ Fitting Filter screens and Y-strainer In
Debris [n fine Fallure ! bulkhead
6.7.1 Storage Tanks | RELIEF VALVE FAILURE
Valve stuck open Release 1 Daily Inspections
6.7.2 Storage Tanks | RELIEF VALVE FAILURE
rege Ta Valve stuck closed Release 1 Daily Inspections
6.8 Storage Tanks INS[RUM?'TTATION Fill gauges woﬂdng Release 1 Daﬂy Inspemons; Monthly
improperty Complete System Inspections
6.8.1 Storage Tanks | INSTRUMENTATION Temperature .
gauges working Release I Cgrigy!eltemm'nmg\s
—_— — improperly
6.8.2 Storage Tanks | INSTRUMENTATION Pressure gauges R 1 Daily Inspections; Monthly
working improperly elease Complete System Inspections
6.9 Storage Tanks | CORROSION/ Datly Inspections; Monthly
Tank and/ or piping "
EROSION not maintained Release v Complete Sy?gpr; Inspections;
6.10 Storage Tanks | IGNITION . Chaln link fence & road
Sparks from vehidle | Fire/ explosion 1 barricaded when unloading






-

4
Risk Existing Risk
Item Equip./ Guideword/ Cause Consequence Rank Controls Recommendation Rank
Item Deviation
C (o}
6.10.1 Storage Tanks | IGNITION i
ol Spar‘[;s from static Fire/ explosion I Training; Grounding; SOPs
ischarge
6.10.2 Storage Tanks | IGNITION ining; ing: .
ge Tan Electrical sparks Fire/ explosion 1 Training; Grouprg:lblang, SOPs; and
6.10.3 Storage Tanks | IGNITION
Sparks from use of g Training; Grounding; SOPs; and
improper tools Fire/ explosion I PSM
6.11 Storage Tanks | UNPLANNED SHUTDOWN Release or Tank valves are shut off at end
Weather-related or SHitdowniof I of each shift; Develop SOP for Evaluate power shutoff requiring
power outage system re-start, Shear w/excess flow manual re-start.
valves built-in
6.12 Storage Tanks | HUMAN FACTORS Sparks from static . . o
electricity Fire/ explosion 1 Training; Grounding; SOPs
6.13 Storage Tanks | SIGNAGE Bulkhead, tanks and piping
Incorrect labeling of I labeled, Warning signs and
tanks placards posted on tanks and
fence
TRUCK UNLOADING
1 Truck NO FLOW
: Valves closed on . _—
Unloading bislk t'no:a q 9 Operational v Monitoring flow gauges
£1.1 -lrj:ilod; din NO-RLOW Release from tanker Release I Emergency Stop Button and
9 or hoses Excess flow valves
7.2 Truck REVERSE FLOW
: Valves closed on : -
Unloading b?.llk paiad Operational v Monitoring flow gauges
w2 m;;: din REVERSE FLOW Release from tanker Release I Emergency Stop Button and
9 or hoses Excess flow valves
3 Truck MORE PRESSURE .
N Valves in improper F n
Unloading position Release 111 Daily Inspections, SOPs
7.31 Truck MORE PRESSURE
Unloading Hose clogged Release 11 Emergency Stop Button
7.3.2 Truck MORE PRESSURE Bulk head fittings
Unloading dogged Operational N/A N/A
733 Truck MORE PRESSURE Backcheck on tanker Bulk tanks
Unloading could be clogged/ conild byer- I Emergency relief vents would
closed pressurize wgn
7.4 Truck LESS PRESSURE Valves closed on : v :
Unloading bislk head Operational Monitoring flow gauges

8






Risk Existing
Item Equip./ Guideword/ Cause Consequence Rank Controls Recommendation Rank
Item Deviation
[+ C
74.1 Truck LESS PRESSURE
Release from tanker Emergency Stop Button and
Unloading or hoses Release m Excess flow valves
75 Truck MORE TEMPURATURE Redundant controls, Portable
Unloading extinguisher and fire
Excessive ambient suppression, Inspection
tem procedure for emergency
perature for Fire/ explosion 1 i t, Annual Drils,
extended period equipment, Annu ,
appropriate PPE, Emergency
Response Plan (ERP) and
tralning
7.5.1 Truck MORE TEMPURATURE \Redundant controls, Postable
Unloading ' extinguisher and fire
suppression, Inspection
procedure for emergency
Fire Fire/ explosion ! equipment, Annual Drills,
appropriate PPE, Emergency
Response Plan (ERP) and
training
76 Truck LESS TEMPURATURE Low ambient Daily checKlist; tanks checked
Unloading temperature for Operational N/A three times, PSM In-place and
extended period being revised and updated
761 | Truck LESS TEMPURATURE Dally checkist; tanks checked
Unloading Unprimed pump Operational N/A three times, PSM in-place and
_ being revised and updated
7.8 Truck UNLOADING OPERATION Premature
Emergency Stop Button and
Unloading disomll]r_luecc: from Release I Excess flow valves
78.1 Truck UNLOADING OPERATION Emergency Stop Button and
Unloading Hose leak Release ! Excess flow valves
78.2 Truck UNLOADING OPERATION
Bad fit between
Unloading couplings Release m Emergency Stop Button
7.8.3 Truck UNLOADING OPERATION
Unloading Improper hook-up Release m Emergency Stop Button
784 Truck UNLOADING OPERATION . . .
Unloading Improper tools Fire/ exploslon 1 Tralning; Gm%m' SOPs; and
79 Truck CONTAMINATION v Filter screens and Y-strainer in
Unloading Debris in e g Ml ! bulhead
79.1 Truck CONTAMINATION Wrong material in Labels; placards; training &
Unloading gtank Operational N/A SOPsI
7.10 Truck INSTRUMENTATION Dally readings; gas alarms;
Unloading Bad level gauge Release m Daily Inspections; Monthly
Complete System Inspections
7.10.1 Truck INSTRUMENTATION Datlly readings; gas alarms; *
Unloading Bad temp and or Release m Dally Inspections; Monthly
pressure gauges Complete System Inspections

9






Risk Existing Risk
Item Equip./ Guideword/ Cause Consequence Rank Controls Recommendation Rank
Item Deviation
C [+
7.11 Truck CORROSION/ Part of monthly audit. Cleaned
Unloading EROSION and painted every other year,
Tarr‘\l;ta:‘g{ncglﬁgng Release 1 Datly Inspections; Monthly
Complete System Inspections;
SOPs
7.12 Truck SERVICE FAILURE Admin SOPs, gauges; gas
Unloading Overflow of tank Release I alarms in place
7.13 Truck IGNITION ] Chain link fence & road
Unloading Sparks from vehide | Fire/ explosion I barricaded when unloading
7134 Em';dmg IGNITION s““ﬁgg‘gfﬁc Fire/ explosion I Training; Grounding; SOPs
7.13.2 Truck IGNITION . ing: .
Unloading Electrical sparks Fire/ explosion I Tralning; Gm%ng' SOPs; and
7.14 Truck STARTUP Premature
Unloadin Shear valves; breakaways in
9 dm’g‘:&: from Release ! bulkhead; tmir;lng requirements
7.14.1 Truck STARTUP
Emergency Stop Button and
Unloading Hose leak Release m Excess flow valves
7.14.2 Truck STARTUP
Unloading m&m‘” Release m Emergency Stop Button
7.143 Truck STARTUP
Unloading Improper hook-up Release m Emergency Stop Button
7.144 Truck STARTUP Training; nding; SOPs; and
Unloading Improper tools | Fire/ explosion 1 Feining; Grotneing
7.15 Truck SHUTDOWN Premature
Shear valves; breakaways in
Unloading dw‘:_‘uﬁ from Release ! bulkhead; training requirements
7.16 Truck SHUTDOWN Emergency Stop Button and
Unloading Hose leak Release m Excess flow valves
7.16.1 Truck SHUTDOWN Bad fit between
Unloading couplings Release m Emergency Stop Button
7.16.2 Truck SHUTDOWN
Unloading Improper hook-up Release m Emergency Stop Button
T | g | AN FACTORS SR o 22tC | Fire/ explosion 1 Training; Grounding; SOPs
7.17.1 Truck HUMAN FACTORS Training; Grounding; SOPs; and
Unloadin Eledrical sparks Fire/ explosion 1 4 PSM
7.17.2 | Truck HUMAN FACTORS Premature Shear valves; breakaways In
Unloadin 3 kawa!
9 Driver emor dw:ueg from ! bulkhead; trall;lng requirements
7.174 Truck HUMAN FACTORS H ; SOPs; and "
Unloading Improper tools Fire/ explosion I Training; Grotg\sd'lqng 2
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Risk Existing Risk
Item Equip./ Guideword/ Cause Consequence Rank Controls Recommendation Rank
Item Deviation
F[C[R c
7.17.5 | Truck HUMAN FACTORS . New tracking; initially plus eve
Unloading Improper training Wity O T 120 three years? Traininz,pand PSI\'rIY
Ha7e Emg}a(din ELMAN FACTUBS Could hookup at Fill wrong tank/ clula Labeled bulkheads; manual
9 wrong bulk head overflow valve on tank; SOPs
7.18 Truck EXTERNAL EVENTS ERP in-place, Annual Drills,
Unloading Weather related Firef explosion | D | I |2 Shear w/excess flow valves
built-in
7.18.1 Truck EXTERNAL EVENTS T ~
Unloading Vehicular related Fire/ explosion |E 1|4 Chiaini {ink feg:‘:aec:l ballards In
7.19 Truck SIGNAGE Bulkhead, tanks and piping
Unloading Improper labeling of E 1 |a labeled, Waming signs and
valves placards posted on tanks and
fence
7.19.1 Truck SIGNAGE New tracking; initially plus every
Unloading three years, Bulkhead, tanks
Smoking too close Fire/ explosion |E I |4 and piping labeled, Warning
signs and placards posted on
tanks and fence
7.19.2 Truck SIGNAGE
Unloading Bulkhead, tanks and piping
Improper labeling of E 1|4 labeled, Warning signs and
bulkheads placards posted on tanks and
fence
PROPANE PIPING
8.1 Propane NO FLOW/ LESS FLOW Excess flow valve
Piping it Operational N/A N/A
8.1.1 Propane NO FLOW/ LESS FLOW . Injury and/ or : Daily inspections or operation
Piping Fup Falice release C 1M %] slowdown; MSAs in tank farm
8.1.2 Plrolpane NO FLOW/ LESS FLOW Downstream valve Hydrostats would bleed off
Piping closed (shut off) Operational clwla portion of gas; internal excess
P p flow valve @ bottom of tank
would close
8.1.3 Propane NO FLOW/ LESS FLOW Hydrostats would bleed off
Piping Backcheck valve . portion of gas; internal excess
stuck closed Operational A flow valve @ bottom of tank
would close
8.2 Propane REVERSE FLOW Backcheck valve Manual shutoff valve at bottom
Piping stuck open Release ol Il of tank
8.2.1 Propane REVERSE FLOW Loading lines o | m|a| Lebeledbulkheads; manual
Piping switched valve on tank; SOPs
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Risk Existing Risk
Item Equip./ Guideword/ Cause Consequence Rank Controls Recommendation Rank
Item Deviation
C|R F|C
83 Propane MORE FLOW Excess flow valve
Piping - failed Release nmis Dally Inspections
.1 Propa
8.3 Plpmgne MORE FLOW Pipe break Release nml3 Daily Inspections
8.3.2 Propane MORE FLOW Daily readings; gas alams;
Piping "“’“”tgo’&,fl‘g‘;"e set Release 1 | 2| DallyInspections; Monthly
Complete System Inspections
84 :ir;ﬁzne TANK RUPTURE Vehicle mpact Fire/ explosion 11a Chain link fe;g c: ballards in-
8.5 Propane TANK RUPTURE Hydrostats would bleed off
PIping Fire Fire/ explosion V4 flow ‘r:ao':ega@f;bltr;ttgnma:’f tank
would dose
8.5.1 Propane TANK RUPTURE Chain link fence around tanks -
Piping valves and gashouse locked
Sabotage Fire/ explosion IV | 4 4uring off hours - dusk to dawn
____ lights
8.6 Propane MORE TEMPURATURE .
Piping Overfilling tank Release o3 Adm";!gg::’igﬁgz’ gas
8.7 Propane CONTAMINATION Valve/ Fittin Filter sareens and Y-strainer in
Piping i Fallure P2 bulkhead
8.7.1 Propane CONTAMINATION Wrong material in Labeled bulkheads; manual
Piping tank Operational N/A valve on tank; SOPs
8.7.2 Propane RELIEF VALVE FAILURE Valve/ Fitting Filter screens and Y-strainer In
Piping Debris in line Falure 12 bulkhead
8.7.3 | hropane RELIEF VALVE FAILURE Valve stuck open Release m|s3 Dally Inspections
8.74 ;r:iﬁagne RELIEF VALVE FAILURE Valve stuck shut Release nmil3 Datlly Inspections
8.8 Propane INSTRUMENTATION Dally readings; gas alarms;
Piping - Fill gauges Release 112 Daily Inspections; Monthly
Complete System Inspections
8.8.1 Propane INSTRUMENTATION Dally readings; gas alarms;
Piping Temperature Release 1 | 2| Dally Inspections; Monthly
_ gaug Complete System Inspections
8.8.2 Propane INSTRUMENTATION Dally readings; gas alanms;
Piping . Pressure gauges Release mjs3 Dally Inspections; Monthly
Complete S
8.9 Propane CORROSION/ - Part of monthly audit. Cleaned
Piping EROSION and painted every other year,
Tank and/ or ibg Release m | 4| Dally Inspections; Monthly
Complete System Inspections;
SOPs
8.10 Propane IGNITION
Piping Sparks from vehide | Fire/ explosion 14 ha?ﬂ“;'aggﬁmmfuﬁmm
8.10.1 gg,"n;"e IGNITION S"a"'fisg“::‘g:mc Fire/ explosion 1 [2| Training; Grounding; SOPS
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Risk Existing Risk
Item Equip./ Guideword/ Cause Consequence Rank Controls Recommendation Rank
Item Deviation
F[ C c
8.10.2 Propane IGNITION ) ) . Training; Grounding; SOPs; and
Piping Electrical sparks Fire/ explosion | D | I PSM
8.11 Propane UNPLANNED SHUTDOWN Rélease or Tank valves are shut off at end
Piping Weather-related or shutdown of N/A of each shift; Develop SOP for
power outage i re-start, Shear w/excess flow
syst valves built-in
8.12 Propane HUMAN FACTORS Sparks from static . s o
Piping electricity Fire/ explosion | D | 1 Training; Grounding; SOPs
8.13 Propane SIGNAGE Bulkhead, tanks and piping
Piping Incorrect labeling of £ I labeled, Warning signs and
tanks placards posted on tanks and
fence
GASHOUSE
8.1 Gashouse NO FLOW Malfunction in Pump could fail
electric solenoid if volumeistoo |C | IV Slowdown in operations
valves low
9.1.1 Gashouse NO FLOW
Malfunction in Pump could fail
service valve inside | if volumeistoo |C v Slowdown in operations
gashouse low
9.1.2 Gashouse NO FLOW/ LESS FLOW Valve closed from Pressure build-
gashouse back to up could blow c| I Manual shut-off valve at tank
tank hydrostat
9.2 Gashouse REVERSE FLOW Wrong return line ) Labeled bulkheads; manual
hooked up Operational N valve on tank; SOPs
9.2.1 Gashouse REVERSE FLOW Pump failure clw Daily inspections or operation
slowdown; MSAs in tank farm
9.2.2 Gashouse REVERSE FLOW . ERP in-place, Emergency Stop
Outside release Release c| 1 Button and Excess flow valves
9.3 Gashouse MORE FLOW Daily inspections or operation
Pump malfunction Release C| IV slowdown; MSAs in tank farm
9.4 Gashouse LOSS OF CONTAINMENT Set off MSA gas-detection
Hose failure Release Cc | m alarm; solenoid valves would
shut off stopping flow
9.4.2 Gashouse LOSS OF CONTAINMENT Set off MSA gas-detection
Valve/ Seal failure Release C| m alarm; solenoid valves would
shut off stopping flow
9.4.3 Gashouse LOSS OF CONTAINMENT Set off MSA gas-detection
rmp;?girn:_;:;:u e Release c| 11 alarm; solenoid valves would
shut off stopping flow
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Tralning; Grounding; SOPs; and
PSM

Risk Existing Risk
Item Equip./ Guideword/ Cause Consequence Rank Controls Recommendation Rank
Item Deviation
[+ F|C
944 Gashouse LOSS OF CONTAINMENT Set off MSA gas-detection
alarm; solenoid valves would
Booster failure Release 11| shut off stopping flow &
operational slowdown
9.5 Gashouse CONTAMINATION Valve/ Fitting Filter screens and Y-strainer in
Debets in line Fallure ! bulkhead
9.5.2 Gashouse CONTAMINATION Wrong gas be]ng Labeled bulkheads; manual
used Operational N/A vaive on tank; SOPs
9.6 Gashouse RELIEF VALVE FAILURE Valve/ Fitting Filter screens and Y-strainer in
Debris in line Fallure 1 bulkhead
9.6.1 Gashouse RELIEF VALVE FAILURE Valve stuck open Release I Daily Inspections
9.6.2 Gashouse RELIEF VALVE FAILURE Valve stuck shut Release I Daily Inspections
9.7 Gashouse INSTRUMENTATION Daily readings; gas alamms;
P';’;%ﬁ 3;(:'99 Release 1 Daily Inspections; Monthly
Complete S Inspections
9.7.1 Gashouse INSTRUMENTATION LEL sensor Dally checklist; tanks checked
malfunction Fire/ explosion I three times, PSM in-place and
belng revised and updated
9.8 Gashouse CORROSION/ Part of monthly audit. Cleaned
EROSION and painted every other year,
Tarr:zta:‘ggnotglg:p;ng Release n Daily Inspections; Monthly
Complete System Inspections;
SOPs
9.9 Gashouse IGNITION Chaln link fence & road
Sparks from vehide | Fire/ explosion ! barmicaded when unloading
.9, Gasho IGNITION
991 use Spar‘lisisgg:lgztaﬂc Fire/ explosion I Training; Grounding; SOPs
9.9.2 Gashouse IGNITION Blectrical sparks Fire/ explosion 1 Training; Grotggi&ng; SOPs; and
Improper dlothing Injury I three years, Training, and PSM
9.10.1 Gashouse SAFETY Chain link fence & road
Improper electrical Release, Fire, I barricaded when unloading,
shutdown Injury Training; Grounding; SOPs; and
PSM
A STARTUP
an S adjlmspl ropnetron Set off MSA gas-detection
- gashead (metering Release m alarm; solenoid valves would
) cylinder) shut off stopping flow
9.11.1 Gashouse STARTUP Labeled bulkheads; manual
Wrong gas used Operational N/A valve on tank; SOPs
9.12 Gashouse SHUTDOWN Valves not closed Release n Dally Inspections
9.12.1 Gashouse SHUTDOWN Chain link fence & road
m“éflﬂ;m‘f"s Release, Fire, 1 barricaded when unloading,
shutdown Injury
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Risk Existing Risk
Item Equip./ Guideword/ Cause Consequence Rank Controls Recommendation Rank
Item Deviation
[ F|C|R
9122 [ Gashouse SHUTDOWN Hydraulic falure Operational N/A Slowdown in production
9.13 Gashouse HUMAN FACTORS
Sm’;fxmfﬁc Fire/ explosion I Tralning; Grounding; SOPs
9.13.1 Gashouse HUMAN FACTORS Tralning; Grounding; SOPs; and
Electrical sparks Fire/ explosion 1 ' PSM !
9.13.2 Gashouse HUMAN FACTORS Training; Grounding; SOPs; and
Improper tools Fire/ explosion I PSM
9.13.3 Gashouse HUMAN FACTORS New tracking; initially plus every
Improper tralning Injury ! three years, Training, and PSM
9.14 Gashouse EXTERNAL EVENTS ERP in-place, Annual Drills,
Weather related Fire/ explosion 1 Shear w/excess flow valves
built-in
9.15 Gashouse SIGNAGE Bulkhead, tanks and piping
Improper labeling of 1 labeled, Waming signs and
valves placards posted on tanks and
fence
9.15.1 Gashouse SIGNAGE New tracking; intially plus every
three years, Bulkhead, tanks
Smoking too dose Fire/ explosion 1 and pliping labeled, Warning
signs and placards posted on
tanks and fence
9.16 Gashouse VENTILATION .
Insufficient Could allow m eenilaton h:hismwhﬁ%d:v:n
ventilation vapor bulldup changes
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